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(57) ABSTRACT

A device 1s provided for controlling the load of a mobile
fluid pump which at an exit side 1s coupled to an outlet
conduit, including an assembly that 1s a mobile unit and that
includes an inlet conduit that can be coupled to the outlet
conduit, which inlet conduit branches into a first conduit part
and a second conduit part. A controllable closing valve 1s
accommodated 1n the first conduit part and a turbine 1is
accommodated 1n the second conduit part. A pressure sensor
1s accommodated in the inlet conduit, the first conduit part
or the second conduit part, further including a generator that
1s drivable by the turbine and a measurement and control
circuit that can be coupled to the pressure sensor and the
controllable closing valve.

18 Claims, 3 Drawing Sheets
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DEVICE FOR CONTROLLING THE LOAD
OF A MOBILE FLUID PUMP

BACKGROUND

The invention relates to a device for controlling the load
of a mobile fluid pump.

Here “mobile fluid pump” 1s understood to mean a fluid
pump that 1s configured for in combination with a driving,
motor for said pump, to be temporarily used at various
locations, for various pumping tasks. Mobile fluid pumps are
for mstance used 1n pumping up groundwater at locations
where a connection to the public water mains 1s not avail-
able, at building sites for keeping the building site 1n
question dry, or for water drainage 1n case of calamities such
as floods.

The wide usability of a mobile fluid pump nvolves the
pump being subjected to highly diverse requirements in
terms of the fluid flow rate to be delivered, the conveying
height of a fluid to be pumped, the distance over which a
liquid has to be pumped and the amount of mechanical
pollutions such as sand, gravel, branches and leaves that
have fallen ofl, in the fluid to be pumped.

In practical situations, there 1s a tendency to use a mobile
fluid pump of an as high as possible capacity 1n order to
comply with the highly diverse requirements. Using a pump
of too high a capacity for the operational conditions aimed
at, involves the risk of cavitation occurring 1n the pump, for
instance as a result of the fact that the fluid pressure at the
exit side of the pump 1s too low. To avoid the occurrence of
cavitation, use 1s for istance made of a closing valve 1n the
pump conduit at the exit side, with which the conduit 1s
partially closed off, as a result of which the static pressure of
the fluid 1s increased. An inherent disadvantage of increasing,
the fluid pressure 1s that this measure costs extra energy,
which 1s released 1n the pumped liquid as unusable residual
energy in the form of heat and turbulent flows.

SUMMARY

It 1s an object of the invention to provide a device for
controlling the load of a mobile fluid pump, by means of
which the occurrence of cavitation in the flud pump 1s
prevented without this requiring extra energy that fully
dissipates and 1s discharged 1n the form of heat and turbulent
flows. Such a device needs to be robust and resistant to a
multitude of mechanical pollutions such as sand, gravel,
branches and leaves that have fallen off, in the fluid to be
pumped.

These objects are achieved, and other advantages are
realized, using a device for controlling the load of a fluid
pump that 1s accommodated 1n a combination with a driving,
motor for said fluid pump, wherein at an exit side the tfluid
pump 1s coupled to an outlet conduit, which according to the
invention 1s provided by an assembly that 1s a mobile unit
and that comprises a conduit system, comprising an inlet
conduit that can be coupled to the outlet conduit, which inlet
conduit branches into a first conduit part and a second
conduit part, wherein a controllable closing valve 1s accom-
modated 1n the first conduit part and a turbine 15 accommo-
dated 1 the second conduit part, and wherein a pressure
sensor 1s accommodated in one of the outlet conduit, the
inlet conduit, the first conduit part and the second conduit
part, a generator that i1s drivable by the turbine, and a
measurement and control circuit that can be coupled to the
pressure sensor and the controllable closing valve for con-
secutively setting a target value of the fluid pressure 1n the
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2

outlet conduit and 1n a coupled condition of the outlet
conduit and the conduit system 1in dependence on the value
of the fluid pressure as measured by the pressure sensor,
controlling the controllable closing valve such that the
measured value of the fluid pressure corresponds to the
target value.

In such a device for mstance a fluid pump that 1s known
per se can be chosen as turbine, wherein the flow direction
between 1nlet side and outlet side 1s reversed. In that way the
specifications of the turbine 1n terms of the capacity of, and
the nature and quantity of pollutions 1 the fluid to be
pumped can easily be made compatible to those of the fluid
pump 1n the mobile combination. The electricity generated
by the generator driven by the turbine may, depending on the
local conditions where the device 1s used, be stored 1n situ
in a mobile battery package or be supplied to a local
network. The controllable closing valve 1s for instance a
slide valve or throttling plate known per se. Circuits that are
known per se can be used 1n the measurement and control
circuit, for nstance to synchronize the generated current at
a frequency of 50 or 60 Hz.

The pressure sensor can be accommodated 1n the outlet
conduit of the mobile pump unait.

In a practically advantageous embodiment the pressure
sensor 1s accommodated 1n the conduit system of the device
itself, for mstance 1n the 1nlet conduit, the first conduit part
or the second conduit part.

In a robust embodiment the conduit system and the
generator are provided on a frame.

In this latter embodiment, the measurement and control
circuit 1s preferably also provided on the frame.

For easily moving the frame and the parts present thereon,
in another embodiment the frame 1s provided with a pair of
parallel tube profiles at its bottom side. These tube profiles
preferably are placed such that the respective teeth of the
fork of a forklift truck can be accommodated 1n them.

In another embodiment, the device 1s provided with a
housing for accommodating at least the conduit system and
the generator therein, which housing preferably 1s config-
ured for accommodating the measurement and control cir-
cuit therein as well.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention will be elucidated below on the basis of
exemplary embodiments, while referring to the drawings.

In the Drawings

FIG. 1 shows an exploded view of a first embodiment of
a mobile pump load in housing according to the invention,
viewed under a first angle,

FIG. 2 shows an exploded view of the housing shown 1n
FIG. 1 with the mobile pump load 1n assembled condition,
viewed under a second angle, and

FIG. 3 shows a schematic view of four mobile fluid
pumps positioned parallel 1n an operational condition and a
pump load coupled to those pumps according to a second
embodiment of the invention.

In the figures, similar parts are referred to by the same
reference numbers.

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

FIG. 1 shows a mobile device 10 for controlling the load
of a mobile fluid pump (not shown), having an inlet conduit
3 which branches into a first conduit part 4 and a second
conduit part 5. A pressure sensor 8 and a controllable closing
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valve 6 are accommodated 1n the first conduit part, a turbine
7 (shown 1n FIG. 2) driving a generator 9 (shown 1n FIG. 2)
1s accommodated 1n the second conduit part 5. The unit 1s
borne by a frame 13, which at its bottom side 1s provided
with a pair of parallel tube profiles 14 for accommodating
the respective teeth of the fork of a forklift truck in them.
Also placed on the frame 13 1s a casing 11 including the
measurement and control circuit for controlling the load
using fans 26 and fan grills 25. A door 12 gives access to a
control panel for the measurement and control circuit (not
shown). The frame 13 further bears a housing 15 for the
above-mentioned parts placed on the frame.

FIG. 2 shows the device 10 1n an assembled condition,
viewed at a long side with the generator 9.

FIG. 3 1s a simplified representation of four mobile fluid
pump units 1 positioned parallel and a pump load 3 coupled
to the respective pumps. In the situation shown, at their entry
sides 16, the respective pumps debouch with an 1nlet pump
conduit 18 into a basin 19, and at their exit sides 17 they are
coupled to an outlet conduit 2 which by means of flanges 24
1s coupled to the inlet conduit 3 of a device 20 for controlling
the load of the pump units 1. The inlet conduit 3 of the
device 20 branches into two parallel parts 4, 5: a first conduit
part 4 1n which a pressure sensor 8, a controllable slide valve
6 and a second pressure sensor 23 are accommodated, and
a second conduit part S 1n which consecutively a flow meter
21 and a combination of a turbine 7 and a generator 9 driven
by 1t are accommodated. The first pressure sensor 8, the
second pressure sensor 23, the flow meter 21, the combina-
tion 7, 9 of turbine and generator and the controllable slide
valve 6 are all electronically coupled to a measurement and
control circuit 11, 12. The arrows 1n the conduits 18, 2, 3, 4,
5 indicate the flow direction of the tlud.

The measurement and control circuit 11, 12 1s configured
for measuring the value of the fluid pressure 1n the outlet
conduit 2 using the first pressure sensor 8. The measurement
and control circuit 11, 12 1s configured for setting the target
value of the fluid pressure in the outlet conduit 2. The
measurement and control circuit 11, 12 1s configured for
controlling the controllable valve 6 such that the measured
value of the liquid pressure in the outlet conduit 2 corre-
sponds to the target value. The electricity generated by the
generator driven by the turbine may, depending on the local
conditions where the device 1s used, be stored 1n situ 1n a
mobile battery package or be supplied to a local network.

The 1nvention claimed 1s:

1. A device for controlling a load of a fluid pump that 1s
accommodated 1n a combination having a driving motor for
said fluid pump,

wherein at an exit side the fluid pump 1s coupled to an
outlet conduit,

wherein the device 1s provided by an assembly that 1s a
mobile unit and that comprises:

a conduit system, comprising an inlet conduit that can be
coupled to the outlet conduit, which inlet conduit
branches 1nto a first conduit part and a second conduit
part, wherein a controllable closing valve 1s accommo-
dated 1n the first conduit part and a turbine 1s accom-
modated 1n the second conduit part, and wherein a
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pressure sensor 1s accommodated 1n one of the outlet
conduit, the inlet conduit, the first conduit part and the
second conduit part,

a generator that 1s drivable by the turbine, and

a measurement and control circuit that can be coupled to
the pressure sensor and the controllable closing valve
for consecutively,

setting a target value of the fluid pressure in the outlet
conduit and

in a coupled condition of the outlet conduit and the
conduit system 1n dependence on the value of the fluid
pressure as measured by the pressure sensor, control-
ling the controllable closing valve such that the mea-
sured value of the fluid pressure corresponds to the

target value.

2. The device according to claim 1, wherein the pressure
sensor 1s accommodated 1n one of the inlet conduit, the first
conduit part and the second conduit part.

3. The device according to claim 1, wherein the conduit
system and the generator are provided on a frame.

4. The device according to claim 3, wherein the measure-
ment and control circuit 1s provided on the frame.

5. The device according to claim 3, wherein the frame 1s
provided with a pair of parallel tube profiles at its bottom
side.

6. The device according to claim 4, wherein the frame 1s
provided with a pair of parallel tube profiles at its bottom
side.

7. The device according to claim 1, wherein 1t 1s provided
with a housing for accommodating at least the conduit
system and the generator therein.

8. The device according to claim 7, wherein the housing
1s configured for accommodating the measurement and
control circuit therein.

9. The device according to claim 1, wherein the pressure
sensor 1s accommodated the inlet conduit.

10. The device according to claim 1, wherein the pressure
sensor 1s accommodated 1n the first conduit part.

11. The device according to claim 1, wherein the pressure
sensor 1s accommodated 1n the second conduit part.

12. The device according to claim 1, wherein the pressure
sensor 1s configured to be accommodated 1n the outlet
conduit.

13. The device according to claim 1, wherein the closing
valve 1s a slide valve.

14. The device according to claim 1, wherein the closing
valve 1s a throttling plate.

15. The device according to claim 1, wherein the genera-
tor 1s configured to be connected to a mobile battery pack-
age.

16. The device according to claim 1, wherein the genera-
tor 1s configured to be connected to a local electrical
network.

17. A mobile pumping system comprising:

the device according to claim 1;

one or more fluid pumps, each of the one or more fluid

pumps having an exit side coupled to an outlet conduat.

18. The mobile pumping system according to claim 17,
wherein the one or more fluid pumps 1includes a plurality of
fluid pumps.
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